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Impact of Fixed Choice Design
on Blockmodeling Outcomes

Anja Znidarsic!

Abstract

The main goal of blockmaodeling is to reveal the essentiacstire of the network
based on patterns of relationships. Social network datallysoontain different
types of errors and one of them is caused by some limitatiorunfber of selected
actors in the research design. The impact of fixed choicegdesampared to free
choice design on the results of blockmodeling are studiesuh simulations. The
resulting blockmodels are compared with two indices whesatipn membership of
actors and the structure of the blockmodels are examineditih the number of
actors that can be selected has an impact on delineatednimolek structure where
the deletion of ties has higher effect than addition of them.

1 Introduction

Social networks which are gathered usually with surveysguektionnaires (Marsden,
2005, 2011; Wasserman and Faust, 1994) are measured wotls.edccording to the
definition by Holland and Leinhardt (1973) an error in a sbo&work occurs when there
is an extra tie or a missing tie according to the true undeglygnd unobservable structure.
Types of errors found in the literature could be classifigd three categorieZfidarsic
et al., 2012a): (i) boundary specification problem; (ii)oesr caused by questionnaire
format; and (iii) errors caused by actors.

The boundary specification problem concerns rules of inmtuf®r actors in a studied
network (Laumann et al., 1983; Doreian and Woodard, 1994skwets, 2006).

Network instruments are another source for introducingrerrThree different ques-
tion formats are often considered when designing instrasnfem collecting social net-
work data: (i) free or fixed choice designs (discussed inidet&ection 2); (ii) using
recall or recognition of actors (Hlebec, 1993; Brewer, 2a8@bec and Ferligoj, 2001,
Bell et al., 2007); and (iii) seeking data for directed (gagking about providing or receiv-
ing of social support) or symmetric ties (Stork and Richa®92; Ferligoj and Hlebec,
1999).

Errors caused by actors can be divided to: (i) (complet®yain-response (Stork and
Richards, 1992; Costenbader and Valente, 2003; Kossk@@§, Knoke and Yang, 2008;
Huisman, 2009Znidarsi¢ et al., 2012a); (i) tie non-response or absiEst (Rumsey,
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1993; Borgatti et al., 2006; Huisman and Steglich, 2008;shhzin, 2009Znidarsic et
al., 2012b); and (iii) measurement errors (Holland and heardt, 1973; Feld and Carter,
2002).

Impacts of actor non-response and item non-response otethiéitg of blockmodel-
ing were presented b¥nidarsi¢ et al. (2012a,b). Our concern here is when atipres
naire format demands a fixed number of nomination of actaddgraplications of this for
blockmodeling, and, therefore, the study of network strteet The paper is organized as
follows: Section 2 considers briefly errors due to fixed ame fthoice design question-
naire formats and in Section 3 blockmodeling of binary neksas discussed. Section 4
describes the simulations on networks used here. Sectioesgmts the results of simu-
lations according of the stability of blockmodels. We finigith conclusions (Section 6)
together with some recommendations for researchers.

2 Fixed or freechoicedesign

The questionnaire or name generator in the social netwdldation process can have in-
structions about predetermined number of actors (or cepighich each network mem-
ber can select. This question format is known &iged choice desigwhile the alternative
is afree choice design

The potential problems of fixed choice designs were pointethy Holland and Lein-
hardt (1973). When a fixed number of alters is specified in aasumement instrument,
actors with more ties than the threshold are forced to leanealters and actors with
fewer ties can add nonexistent ties to reach the thresholdileW is possible that the
true structure is exactly the same as the observed struwsitire fixed choice design, it
is likely that either the true structure is contained witthie observed structure or, even
more likely, the observed structure is contained withinré structuré This implies
the presence of missing data for specific ties.

“Fixed choice nominations can easily lead to a non-randomssimg data pattern”
(Kossinets, 2006). Popular individuals with many contacts more likely to be chosen
by their friends and friends of your friends are very likedybe your friends too - transitiv-
ity patterns in a network (Feld, 1991; Newman, 2003). Mang@®11: 373) emphasized
the practical advantages of fixed choice nominations inesuadministration where “they
simplify and specify a sociometric task for respondentstehby reducing burden”. How-
ever, Newman (2010) emphasized that limitation of numbealtgfrs is undesirable for
most purposes because it clearly underestimates or liet®titdegree of the actors in
the network due to artificial and unrealistic imposed ctis-of

A free choice design has the potential to allow the collectibricher network data but
it does not automatically eliminate errors. These can aise from respondents having
different interpretations of the terms in a questi@iHolland and Leinhardt, 1973; Hlebec
and Kogovsek, 2006). Additionally, the graphical appeeaeaof the name generator in a
web survey can affect responses more than the wording otiqunesr specific instruc-
tions provided by researchers (Lozar Manfreda et al., 208Hhpvar et al., 2008). These

20f course, both problems can be present in the collectedonkiata.
3For example, the term ‘friend’ can have different compoeeanging from ‘acquaintance’ to ‘best
friend’.
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problems can also lead to missing specific ties and to sorpemdsnts reporting no ties
for all other members of the network.

Kogovsek and Hlebec (2005) investigated the effect oftlimgi the number of ac-
tors in egocentric networks. They found only minor differes in network structure and
composition comparing data gathered without limitatiomomber of actors and with a
limitation to the first five alters. The main reason for thisui was the small size of
networks because the majority of them had fewer than sixsa#ted therefore the limi-
tation used does not play a major role. Kogovsek et al. (R@hiphasized that in most
studies where some limitation is used, it is in range froneeto eight alters, while they
restricted the reported number to three alters. They regdhat instrumental support is
relatively insensitive to using a direct limitation of ak& while higher differences are
observed with emotional support where statistically sigant differences are observed
mainly for strong ties (e.g., percentages of partner, mpthend). Similar to Newman
(2010) for whole networks, Kogovsek et al. (2010:104) sgged that “using a direct
limitation seems not to be a universally advisable optiod ae would advise using it
only after careful consideration of the aims of a study”.

3 Blockmodeling

The purpose of blockmodeling procedures is to partitiondsvork actors into clusters
(called positions), and, at the same time, partition th@kges into blocks which are de-
termined by the ties between actors in pairs of positions,(@/asserman and Faust 1994;
Doreian et al., 2005). The actors within a cluster and to tera of the other clusters
should have the same or similar connection patterns basadgelected equivalence. The
resulting blockmodel is a smaller representation of a ndtwdhich reveals its essential
structure. The vertices in the reduced graph representigrusiof equivalent actors and
the arcs (summarizing blocks) represent ties betweeniposi{fDoreian et al., 2005).

As noted above, blockmodel partitioning is based on some tfquivalence. The
most commonly used type (used also in this paper) is stralctguivalence. Actors are
structurally equivalent if they are connected to the reghefnetwork in identical ways
(Lorrain and White, 1971). The definition can be written inthematical notation as
follows (Batagelj et al., 1992b; Doreian et al., 2005):

Actorsz; andx; are structurally equivalent if and only if

(i) Tij = Tjiy
(||) Tii — Tjjn
(i) VE#14, j:rig = 1)k,

(iv) Vk #1, j: i = i, Wherer;; indicates a relation between actatsandz;.

4The limitation of actors in a survey is a direct one if the liation of actors is included in the question
itself (e.g., please name five people with whom you discugomtant matters). The limitation of number
of actors is indirect if the respondents are not aware ofithiédtion because it is not explicitly written in
the question. An indirect limitation can arise if detailemtalare gathered only for the first few alters later
in the survey or if a researchers limit their analysis to that few alters.
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Batagelj et al. (1992b) proved that for structural equinagethere are only two pos-
sible ideal blocks: null (zero covered - there are no tiesvbeh actors of two clusters)
and complete (one covered - each actor from the first clusteomnected to all actors
from the second cluster). A generalization of structuraliegjence is regular equiva-
lence (Batagelj et al., 1992a) and the concept of genecaégeivalence (Doreian et al.,
2005) is defined by (extending) the set of allowed block types

Batagelj et al. (1992a, b) distinguished indirect and dieggproaches to blockmod-
eling. In the direct approach a set of permitted block tygeftted to a network which
is done by minimizing a compatible criterion function detinfler the specific equiva-
lence. Both direct and indirect approaches have been ingrited in Pajek (Batagel
and Mrvar, 2012; Mrvar and Batagelj 2012) and in the R-paekaajled Blockmodeling
(Ziberna, 2008) which were used in our simulations.

4  Thedesign of smulation study and data used

In order to study the impact of the limitation of the numberagtors on the obtained
blockmodel, simulations based on two real networks weréopeed. In Section 4.1
the design of simulations is presented; Section 4.2 desxtilo indices for blockmodel
comparisons; and Section 4.3 presents two real whole nkesveotlected with free choice
design.

Sometimes the instructions in the fixed choice design quessire format allow the
respondents to report up to a selected number of choices ‘(j@ogninate up to three of
your friends”). In this paper the term ‘fixed choice’ is used&n exact number of desired
nominations.

In the simulations the ties were randomly added or randorelgtdd (or both) to
satisfy the selected criterion of the number of fixed cho{p&sxed). If, in the real starting
network, actors nominate three to five friends and the litiitecriteria of fixed choices is
set to only two nominations ties were randomly deleted frbenrtetwork. If the number
of desired fixed choices is restricted to six actors thenwiese randomly added to the
starting network. The ties were both randomly added andomhddeleted if the number
of fixed choices were restricted to four choices. More pedgign the case of having
nFized = 4, ties were randomly added to those actors who nominatedtiorég friends
and randomly deleted from those actors who nominate five aerfr@ends in the real
starting network.

4.1 A scheme of ssmulations

The basic simulation scheme has four main steps:

(i) To establish the blockmodel based on structural eqgeiva® of a whole (real) net-
work collected with &ree choicedesign having two parts: the (real) partition of
actors and the image matrix with the distribution of blockey by location.

5In the simulations only structural equivalence was use@bse it is the most commonly used type of
equivalence and the second reason is that regular and ¢ieeérgypes of equivalence can be extremely
unstable if small proportion of errors is introduced to tlework data ZnidarSic¢, 2012Znidarsic et al.,
2012c).
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(i) To construct the ‘simulated’ networks with fixed numbmErchoices, made by se-
lecting some numbers of limitations of choices (denotedfged on the (real)
network. The ties were randomly added or deleted (or botlherfreal) network
to meet the limitation criterfa

(iif) To establish a blockmodel based on structural eqeineé of the ‘simulated’ net-
work that results in the ‘simulated’ partition and the ‘silatied’ image matrix.

(iv) Comparison of the resulting blockmodels of the real #mel ‘simulated’ network
using: (i) The Adjusted Rand Index to compares the two sepositions; and (ii)
the proportion of incorrect blocks (See Section 4.2).

4.2 Comparison of two blockmodels

The result of a blockmodeling procedure is a partition obexthat determines positions
and the image matrix with selected block types. Thereforpaia of blockmodels is
compared in two different ways.

The first index is the Adjusted Rand IndexdRI (Hubert and Arabie, 1985) which
measures the differences between two partitions or, m@egaly, measures the concor-
dance between them. Its computation is based on how pairsafsaare placed within
two partitions. Lower values of the index signal worse cgpandences of the position
memberships. It has an expected value 0 (when comparingametom partitions) and its
maximal value is 1. Based on simulations, Steinley (200d3@nted some general guide-
lines for interpreting the Adjusted Rand IndexRI): (i) ARI > 0.9 indicates excellent
agreement between two partitions; (itp > ARI > 0.8 suggests good agreement; (iii)
0.8 > ARI > 0.65 can be viewed as moderate agreement; and{i¥J < 0.65 indicates
poor agreement between partitions. According to those meewill say that blockmodel-
ing is stable in terms of partitions if the mean value of thgusted Rand Indext ARI)
is above 0.8.

The second index is the proportion of incorrect block typésr{3) which measures
the agreement between block types and their locations iretideand ‘simulated’ block-
models. It is calculated as the number of block disagreesngéintded by the number
of blocks in the blockmodé! If the two blockmodels agree perfectly théhrB = 0
and when the two image matrices disagree regarding theidosabf block types then
ErrB > 0. For the Adjusted Rand Index we said that the blockmodelasptable if the
mARI is above 0.8 which indicates that we hav&6f the highest possiblé RI values
in the acceptance region. To make both indices of blockningletability comparable
in some way we decided that againf20f the best possibl&rr B values will indicate
acceptable blockmodel. Therefore, if the mean value of gntagn of incorrect block
types (nErrB) is below 0.2 we say that blockmodeling is stable in termslotkmodel
structure and its composition.

8For each real network and selection of number of fixed chditéised the blockmodeling procedure
was repeated 100 times.

"Itis assumed that the two blockmodels have the same numpesitfons and hence blocks. Otherwise,
the blockmodel partition is regarded as a very poor blockehadd it is not considered further.
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4.3 Tworeal networks
4.3.1 Boy-girl liking network

The first real network has 11 actors (left panel of Figure 1) mresents a liking relation
between boys and girls in a classroom (Doreian et al., 2083).2ZI'hese data were col-
lected by a student in a social network analysis class at theelbsity of Pittsburgh. The
data come from a pre-school where the measured relationpas‘with’ and was con-
structed by observing playing activity among children. Télation was later interpreted
as ‘liking’. In the network data collection process the feb@ice design was used without
limitation of the number of actors. There are two groupsghasn gender, which were
revealed also by blockmodeling procedure based on stalaquivalence (right panel of
Figure 1). The image matrix has two complete blocks on thgatial and null blocks out
of diagonal. There are 12 inconsistencies which are alltreglwithin the two diagonal
blocks.

\ C1 C2
C1 | com null
C2 | null com

Figure 1. Boy-qirl liking network s (left) with two partitions basedatructural equivalence
and image matrix (right).

4.3.2 Student note borrowing network

Actors in a note borrowing network are undergraduate stisdagitending lectures. The
network data were collected with free choice design questoe by Hlebec (Hlebec and
Ferligoj, 2002) and used by Batagelj et al. (2004: 460). Thdents were asked: “from
whom would you borrow learning materials?” The network isganted as a graph in
Figure 2 (left panel). Boys are represented by squares angitis by circles, while the

shading of the vertices indicates position membershipsrekt clusters (labeled as C1,
C2, and C3) from obtained blockmodeling using structuralivajence. Black indicates
membership in cluster C1, white shows membership in C2 aayligdicates membership
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in C3. The fitted blockmodel with 28 inconsistencies hasdhremplete blocks (right
panel of Figure 2).

|C1 C2 C3
C1 | com null null
C2 | null com null
C3 |com null null

Figure 2: Student note borrowing network (left) with three partisdmased on structural
equivalence and image matrix (right).

5 Resultsof simulation study

5.1 Boy-girl liking ties network

In the simulation study, for each selected number of coms@léxed number of choices,
100 networks were generated. The simulated network wagaedewith random addi-
tion or deletion of ties, so that the condition concernirgltimitation of ties was satisfied.
Blockmodels of the simulated networks were establisheddas structural equivalence
and compared with the blockmodel of real network using bothces of blockmodeling
stability (the Adjusted Rand Index and the proportion obimect blocks).

Actors in the boy-girl liking network selected from two tadiofriends and the average
number of choices made (average outdegree) is 3.45 (witkdatd deviation 0.82), =
3, Me =4, Q3 = 4). Two actors (G3 and G5) made only two choices, three nomoinsit
were made by actors B4 and G4, other seven actors selectedtfer members of the
network. Based on those results we may suspect that restrict number of choices to
3 or 4 actors will not radically change the blockmodel stuoetof the simulated network,
because a small proportion of ties would be changed in tis&t ca

The fixed choice design was simulated with a range of theicéstr for nominations
from one to seven actors. Agreement for the partitions afraatvas measured with the
Adjusted Rand Index and is presented with boxplots in Fig(ag, while mean values of
ARI are presented with black dots.
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Figure 3: Results of the simulation study with the boy-girl likinggiaetwork for simulated
fixed choice designs.

As expected, the blockmodeling is stable in terms of partgiwhen the number of
choices is set to three or four nominations because thesetiesis are more realistic
according to the whole real network. In fact, the agreemerdss the partitions is per-
fect: mARI = 1 for each of the 100 measured partitions and the real partdafahe
whole blockmodeling presented in Figure 1. The agreememtdsn partitions is also al-
most perfect if the number of fixed choices is equal to five.eftable agreement across
partitions (nARI > 0.8) is obtained with random simulation of six choices, while th
increase of number of fixed choices to seven nominations lieacbmplete disagreement
between partitions witim AR values around zero. If the number of fixed choices is low
(one or two nominations), then the ties are deleted froméhélyoy-girl liking network
in order to satisfy the restrictions. Therefore, the sirtedastructure is poorer than the
real structure of tie patterns and the agreement betweditignes is unacceptable.

Figure 3(b) presents the stability of blockmodeling in teraf a correctly identified
block structure. As written above, the agreement betweerbtackmodels (or image ma-
trices) is acceptable if the mean values of proportion obiirectly identified block types
(mErrB) do not exceed 0.2. Perfect agreement between image nsaisiodtained if
fixed choice nominations are restricted to three, four ordivaices (n Err B=0). Accept-
able agreement between block structures is also obtairthdsixi choices. On the other
hand, a small number (one or two) or high number (seven ndmins of fixed choices
leads to unacceptable agreement between blockmodelsmfitir B higher than 0.2. If
the number of choices is restricted to one or two nominatitims mean proportion of
incorrectly identified block types is around 0.25: one bl¢mkt of four) in a blockmodel
is incorrectly classified.

As noted above, if the number of choices is restricted to anevo nominations,
then some ties are deleted from the whole boy-girl liking tetwork. Actors in the
network nominate from two to four friends, therefore thetnieBon of choices to three
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nominations will lead to both deletion and addition of tid$e ties are randomly added
to the network, if the restriction of choices is set to foumoore nominations. In these
cases, the observed real structure is a subset of simulatednk and actors have to add
non-existing ties to meet the threshold criterion. Thexefave focus on the relationship
between the percentage of ties that changed and the diffiergtniction rules according
to both indices.

Figure 4(b) presents mean valuesAR/ plotted against the percentage of changed
ties and allows us to compare both error mechanisms, rarydatmbduced measurement
error$ and limitation of the number of choices. Gray points incéaaean values ol R
according to the percentage of randomly changed ties indlgeghyl liking network. If
the simulated ties were randomly deleted to satisfy thetditioin criteria the results are
presented with white boxplots, if ties were only randomlyled the results are plotted
in black, and the gray color indicates results obtained Wwitkth randomly added and
randomly deleted to meet the specified criterion about timeb&s of nominations.

_  NFixed: 3 _ nFixed: 5 -
nFixed: 4 nFixed: 6 o deleted ties
= deleted and added ties
= added ties

©o | nFixed: 7I
5]

nFixed: 1=

1.0
1.0
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0.4
|

nFixed: 2
nFixed: 2

The Proportion of incorrect block types

j
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i T Fixed:*3 ixed:
o deleted ties T nFixed: 7. - o o o aJIEIXEEES nFixed: 6.
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= added ties

0.0
|
0.0
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0 10 20 30 40 0 10 20 30 40

Percent of changed ties Percent of changed ties

(a) Mean of the Adjusted Rand Index,ARI (b) Mean of Incorrect block types, ErrB

Figure 4: The percentage of changed ties in the simulation study #bdy-girl liking
network for fixed choice designs.

The smallest percentage of changed ti&5)(is obtained if the number of nomina-
tions was restricted to four choices. There is a perfecteagent between simulated and
real partition if the ties were only added to the measuredomddts. With five required
nominationsl6% of ties were changed (more precisely, some ties were addéag sim-
ulated network and the agreement between partitions ipstilect. The result is similar
if 16% of ties were randomly changed (one or a tie, is replaced by aed and vice
versa). More than quarter (2§ of ties were added to the network if the number of fixed
choices was equal to six, but the agreement between pasgtitias still acceptable with
mean value ofARI values around 0.9. Compared to the same percentage of rhndom
changed ties, the results for fixed choice mechanism arerbétiteresting results were
obtained if we compared restrictions to two and five nomaretj where 4% and16% of

8The extensive results on randomly introduced measurememsean be found iZnidarsi¢ (2012).
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ties were changed, respectively. In the first case (2 fixetcebpties were deleted from
the real network and the result forARI is overwhelmingf ARI ~ 0.3). In the second
case (five fixed choices) higher percent of ties was changedijds were added to the
network. The agreement between both partitions in this isaaeceptable. Therefore, we
conclude that addition of ties in a fixed choice design is tlessdructive than deleting ties.
In other words, if the study design requires fixed choicerdisériction of the nominations
should not be set too low.

The results for the percentage of incorrectly identifieccklstructure plotted against
the percentage of changed ties are presented in Figure Ag¢ldpr mARI, the deletion
of ties when the number of choices is limited to one or two m@ations destroys the
blockmodel structure, and valuesafErr B are higher compared to the case where the
same percentage of ties were randomly added (restrictiiwetand six actors) or added
and deleted (three actors are requested to nominate).

5.2 Student note borrowing network

The student note borrowing network has 15 actors. The blodeinbased on structural
equivalence into three clusters is in Figure 2. The averaggegree (the average number
of nominations) is 3.73 (with a standard deviation of 0@8,= 3, Me = Q3 = 4). One
actor nominated only one member, five actors nominated tithes¥ members, six actors
made four nominations and three actors nominated five otkenlmers of the network.

Limitation of the number of choices was simulated within thege from one to nine
actors. Figure 5(a) presents the results for stability o€kdnodeling based on structural
equivalence in terms of partitions into three clusters. Titean values ofARI are ac-
ceptable for four to five nominations becausel R/ > 0.8. For fixed choice equal to
six or higher, then ARI decreased to zero indicating unacceptable agreement dretwe
partitions. Mean values of RI are below 0.8 also for limitations from one to three fixed
choices.

Figure 5(b) presents the stability of blockmodels for théenmorrowing network in
terms of correctly identified block type&{r B). These results suggest that the impacts
of fixed choice designs are less consequential for gettiagotbckmodel right than for
position membership. Mean values Bfr B are below 0.2 indicating that less then two
incorrectly identified block types in a blockmodel, for waabnge of fixed choices from
two to seven. The blockmodel or image matrix of measured oxdteompared to whole
network is unacceptable if the restriction of number of naetions is set to one or higher
than seven.

these results suggests that the impact of fixed choice designless consequential
for getting the blockmodel right than for position membdpsh

As noted above, actors made two to five nominations. Thezefbthe number of
choices is restricted to one or two nominations, then tieeevaeleted from the note
borrowing network. If the number of choices is set to thredoarr, then ties are both
added and deleted to satisfy the condition. Ties were rahdadued to the network, if
the restriction of choices is set to five or more nominatedract

Figure 6(a) presents mean valuesAR/ plotted against the percentage of changed
ties. Gray shows mean values 4R/ when the random measurement errors are intro-
duced to the network. The smallest percentage of change@fig is obtained if the
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Figure5: Results of the simulation study for the note borrowing nekwfor fixed choice
designs.

number of nominations is restricted to four choices and fgreement between partitions
is acceptable. If the choices are limited to three actoesphjority of changed ties were
deleted tie and only one tie was added, because one actousdtas/p nominations. In
this case % of ties were changed and the mean valueddt! indicates unacceptable
agreement between partitions. When the number of choicediméed to five actors,
ties were only added to the network and the agreement betpaa¢itions according to
mARI is acceptable. In this case, we chan@&dto meet the limitation criteria and the
mARI values are higher than in case of three choices restricthsfor the boy-girl
liking network, we conclude that adding ties is less desiva¢han deleting ties.

A less severe effect of adding than deleting ties in a fixedoghdesign can also be
seen in stability of blockmodels according to their bloalusture (Figure 6(b)). Mean
values ofErr B are below 0.2 for restricted nominations from three to setars, where
ties were both added and deleted or just added to the reabrietWWhen ties were only
deleted to meet the limitation criteria, theFrr B values are noticeably higher (around
0.2) than comparable fixed choice cases (according to théeuaf changed ties) where
ties were added.

5.3 Conclusions

Given the foregoing results, we conclude that limiting thenber of choices may destroy
the blockmodel structure if the restriction is unrealigiictoo far from the true number
of ties. Newman (2010) emphasized that “limits are oftenasga purely for practical

purposes, to reduce the work the experimenter must do”. Vyhasize that this is not an
appropriate reason for adopting a fixed choice questioariarmat because it has high
ability to destroy the underlying true structure and estesaf network statistics (Holland
and Leinhardt, 1973; Kossinets, 2006). Therefore, seeerthiors warn against its use.
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Figure 6: Percentage of changed ties in the simulation study for tie Imarrowing network
for fixed choice designs.

Also from a blockmodeling point of view, the questionnaioemat in social network
studies should not enforce a fixed number of choices. If tieegereasonable argument
for using a fixed choice design, limitations should not betsetlow. For example, to
establish a blockmodel based on structurual equivalensdétter that the questionnaire
format forces the respondents to nominate more others {$hidwe real number) than to
restrict the number of nominations to low values where acéwe not able to nominate
all of the other with whom they are linked. On the other hahd, limitation of number
of actors should not be set to high. To obtain acceptablekbiodel structure and the
partition of actors the limitation of number of actors shbhé as realistic as possible and
should not exceed approximately4®f actors in a network (according to our examples).

In combination with the free choice design questionnaireslso recommended using
a roster because it reduces the number of of forgotten tiésharefore provides richer
structure of ties among actors (Hlebec, 1993; Hlebec anligbgr2001; Brewer, 2000;
Brewer and Webster, 2000). The use of a roster also simlifgeeporting task for actors
by reminding them of eligible network members (Marsden,1301

The main limitation of this study is the fact that simulaomas performed only with
two small network data sets. Therefore, the extensive sitimms with broader set of
empirical networks and also with simulated networks witkigsl blockmodel structure
should be performed in the further studies. Another linotais that in simulations of
fixed choice design ties were randomly added or deleted (iby) bo satisfy the selected
limitation criteria. In further research this procedur@sld be extended to other tech-
niques where for example popularity of actors should bertaki® account. More pre-
cisely, the probability of the addition or the deletion @&gifor an actor should be propor-
tional to the indegree of that actor.
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